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=> "human endogenous retrovirus" 
1258595 "HUMAN" 

315259 "HUMANS" 
1419163 "HUMAN" 

("HUMAN" OR "HUMANS") 
142 673 "ENDOGENOUS " 
12158 "RETROVIRUS" 

5674 "RETROVIRUSES" 
14 7 62 "RETROVIRUS" 

("RETROVIRUS" OR "RETROVIRUSES") 
LI 52 6 "HUMAN ENDOGENOUS RETROVIRUS" 

("HUMAN" (W) "ENDOGENOUS" (W) "RETROVIRUS") 

=> "syncytia formation" 

1090 "SYNCYTIA" 
2453 683 "FORMATION" 

51105 "FORMATIONS" 
2482542 "FORMATION" 

("FORMATION" OR "FORMATIONS") 
L2 3 89 "SYNCYTIA FORMATION" 

("SYNCYTIA" (W) "FORMATION") 

=> LI and L2 

L3 2 LI AND L2 

=> "cell fusion" 

1765681 "CELL" 
1571719 "CELLS" 
2366900 "CELL" 

("CELL" OR "CELLS") 
227104 "FUSION" 

8510 "FUSIONS" 
231678 "FUSION" 

("FUSION" OR "FUSIONS") 
L4 4 94 3 "CELL FUSION" 

("CELL" (W) "FUSION") 
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Syncytin is a captive retroviral envelope protein 
involved in human placental morphogenesis 
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PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT : 

Many mammalian viruses have acquired genes from their hosts during their 
evolution. The rationale for these acquisitions is usually quite clear: the 
captured genes are subverted to provide a selective advantage to the virus . 
Here we describe the opposite situation, where a viral gene has been 
sequestered to serve an important function in the physiol. of a mammalian host. 
This gene, encoding a protein that we have called syncytin, is the envelope 
gene of a recently identified human endogenous defective retrovirus, HERV-W. 
We find that the major sites of syncytin expression are placental 
syncytiotrophoblasts , multi-nucleated cells that originate from fetal 
trophoblasts . We show that expression of recombinant syncytin in a wide 
variety of cell types induces the formation of giant syncytia, and that fusion 
of a human trophoblastic cell line expressing endogenous syncytin can be 
inhibited by an anti-syncytin antiserum. Our data indicate that syncytin may 
mediate placental cytotrophoblast fusion in vivo, and thus may be important in 
human placental morphogenesis. 
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ABSTRACT : 

The Human endogenous retrovirus type W (HERV-W) 

family includes proviruses with intact protein-coding regions that appear to be 
under selection pressure, suggesting that some HERV-W proviruses may remain 
active in higher primates. The envelope glycoprotein (Env) encoded by HERV-W 
is highly fusogenic, is naturally expressed in human placental 
syncytiatrophoblasts, and has been reported to function as a super-antigen in 
lymphocyte cultures. Recent evidence suggested that HERV-W Env can mediate 
syncytium formation by interacting with the human sodium-dependent neutral 
amino acid transporter type 2 (hASCT2; gene name, SLC1A5) (J.-L. Blond, D. 
Lavillette, V. Cheynet, 0. Bouton, G. Oriol, S. Chapel -Fernandez , B. Mandrand, 
F. Mallet, and F.-L. Cosset, J. Virol. 74:3321-3329, 2000) and that it can 
pseudotype human immunodeficiency virus cores (D. S. An, Y. Xie, and I. S. Y. 
Chen, J. Virol. 75:3488-3489, 2001). By using cell-cell 

***fusion*** and pseudotype virion infection assays, we found that HERV-W Env 
efficiently uses both hASCT2 and the related transporter hASCTl (gene name, 
SLC1A4) as receptors. In addition, although HERV-W Env mediates only slight 
syncytium formation or infection of mouse cells, it utilizes the mouse 
transporters mASCTl and mASCT2 when their sites for N-linked glycosylation are 
eliminated by mutagenesis. Consistent with their role as a battlefield in 
host -virus coevolution, the viral recognition regions in ASCT1 and ASCT2 of 
humans and mice are highly divergent compared with other regions of these 
proteins, and their ratios of nonsynonymous to synonymous nucleotide sequence 
changes are extremely large. The recognition of ASCT1 and ASCT2 despite this 
divergence of their sequences strongly suggests that the use of both receptors 
has been highly advantageous for survival and evolution of the HERV-W family of 
retroviruses. 
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ABSTRACT : 

The human placental trophoblast cell can be classified as either a 
cytotrophoblast or a syncytiotrophoblast . Cytotrophoblasts can function as 
stem cells for the development of the syncytiotrophoblast layer via 
***cell*** fusion. An envelope gene of the human 
***endogenous*** retrovirus family W (HERV-W) called syncytin is 
specifically expressed in the syncytiotrophoblast layer. Syncytin is a 
fusogenic membrane protein; therefore, it can mediate the fusion of 
cytotrophoblasts into the syncytiotrophoblast layer, which is essential for 
pregnancy maintenance. GCMa is a placenta-specific transcription factor and is 
required for placental development. To study the placenta-specific fusion 
mediated by syncytin, we tested whether GCMa is involved in this process by 
regulating syncytin gene expression. In this report, we demonstrate that GCMa 
was able to regulate syncytin gene expression via two GCMa-binding sites 
upstream of the 5 ■ -long terminal repeat of the syncytin-harboring HERV-W family 
member in BeWo and JEG3 cells but not in HeLa cells. Furthermore, 
adenovirus -directed expression of GCMa enhanced syncytin gene expression and 
syncytin-mediated cell fusion in BeWo and JEG3 cells but 

not in HeLa cells. Therefore, the integration site of the syncytin-harboring 
HERV-W family member in the human genome is close to the functional 
GCMa-binding sites by which GCMa can specifically transactivate syncytin gene 
expression in trophoblast cells. Our results may help to explain the mechanism 
underlying the cell fusion event specific for 
syncytiotrophoblast formation. 
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ABSTRACT : 

Human endogenous retrovirus type W (HERV-W) 
envelope glycoprotein (Env) has recently been reported to induce fusion in 
cells expressing the RD-114 and type D retrovirus receptor (RDR) and to serve 
as a functional retroviral envelope protein. In this report, another biol. 
function for HERV-W was demonstrated by testing its ability to protect cells 
against retroviral infection. Spleen necrosis virus (SNV) , a gamma retrovirus 
was chosen for testing resistance because it uses RDR to enter cells. An 
HERV-W Env expression plasmid was transfected into canine osteosarcoma cells 
(D-17) , which are permissive for SNV infection. Cell fusion 
assays were performed to demonstrate biol. function of HERV-W Env in D-17 
cells. The presence of HERV-W env sequences was confirmed in stably 
transfected cell clones by using polymerase chain reaction. Viral infectivity 
assays were performed with SNV and amphotropic Murine leukemia virus (MLV-A) 
pseudotyped vector viruses to measure titers in D-17 cells expressing HERV-W 
Env and in neg. control cells. The HERV-W Env caused fusion of D-17 cells in 
culture and greatly reduced infection by SNV vector virus. A 1000- to 
10,000-fold decrease in SNV infectivity was observed for D-17 cells expressing 
HERV-W Env as compared to D-17 cells that were not expressing HERV-W Env. In 
contrast, infection by MLV-A pseudotyped vector virus was not significantly 
reduced. Thus, HERV-W Env confers host cell resistance to infection by SNV. 
This is the first report of a human endogenous 

***retrovirus*** gene product blocking infection by any exogenous retroviru 
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ABSTRACT : 

We recently demonstrated that the product of the HERV-W env gene, a retroviral 
envelope protein also dubbed syncytin, is a highly fusogenic membrane 
glycoprotein inducing the formation of syncytia on interaction with the type D 
mammalian retrovirus receptor. In addition, the detection of HERV-W Env protein 
(Env-W) expression in placental tissue sections led us to propose a role for 
this fusogenic glycoprotein in placenta formation. To evaluate this 
hypothesis, we analyzed the involvement of Env-W in the differentiation of 
primary cultures of human villous cytotrophoblasts that spontaneously 
differentiate by cell fusion into syncytiotrophob lasts in 

vitro. First, we observed that HERV-W env mRNA and glycoprotein expression are 
colinear with primary cytotrophoblast differentiation and with expression of 
human chorionic gonadotropin (hCG) , a marker of syncytiotrophoblast formation. 
Second, we observed that in vitro stimulation of trophoblast cell 
***fusion*** and differentiation by cAMP is also associated with a concomitant 
increase in HERV-W env and hCG mRNA and protein expression. Finally, by using 
specific antisense oligonucleotides, we demonstrated that inhibition of Env-W 
protein expression leads to a decrease of trophoblast fusion and 
differentiation, with the secretion of hCG in culture medium of antisense 
oligonucleotide-treated cells being decreased by fivefold. Taken together, 
these results strongly support a direct role for Env-W in human trophoblast 
*** ce ll*** fusion and differentiation. 
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ABSTRACT : 

Screening human sequence databases for endogenous retroviral elements with 
coding envelope genes has revealed 16 candidate genes that we assayed for their 
fusogenic properties. All 16 genes were cloned in a eukaryotic expression 
vector and assayed for cell -cell fusion by using a large 

panel of mammalian cells in transient transfection assays. Fusion was observed 
for two human endogenous retrovirus (HERV) 

envelopes, the previously characterized HERV-W envelope, also called syncytin, 
and a previously uncharacterized gene from the HERV-FRD family. Cells prone to 
env-mediated fusion were different for the two envelopes, indicating different 
receptor usage. A search for the FRDenv gene in primates indicated that the 
corresponding proviral element is present in all simians, from New World 
monkeys to humans, being absent only in pro-simians. Cloning of the 
corresponding env genes in simians disclosed conservation of the fully coding 
status of the gene, and most remarkably, conservation of its fusogenic 
property. Finally, a Northern blot anal, for the expression of the FRD family 
among a series of human tissues demonstrated specific expression in the 
placenta, as previously demonstrated for the other fusogenic human envelope of 
the HERV-W family. Altogether, the present data have identified a previously 
uncharacterized envelope (that we propose to name syncytin 2 after renaming 
syncytin as syncytin 1) with a potential role in placenta formation, and the 
identification of the complete set of retroviral envelopes with fusogenic 
properties now allows a definite anal, of the possible role of HERV in this 
physiol. process, via classical genetic approache 
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ABSTRACT : 

A member of the HERV-W family of human endogenous 

***retroviruses*** (HERV) had previously been demonstrated to encode a 
functional envelope which can form pseudotypes with human immunodeficiency 
virus type 1 virions and confer infectivity on the resulting retrovirus 
particles. Here we show that a 2nd envelope protein sorted out by a systematic 
search for fusogenic proteins that we made among all the HERV coding envelope 
genes and belonging to the HERV-FRD family can also make pseudotypes and confer 
infectivity. We further show that the orthologous envelope genes that were 
isolated from simians - from New World monkeys to humans - are also functional 
in the infectivity assay, with one singular exception for the gibbon HERV-FRD 
gene, which is found to be fusogenic in a cell -cell fusion 

assay, as observed for the other simian envelopes, but which is not infectious. 
Sequence comparison of the FRD envelopes revealed a limited number of mutations 
among simians, and one point mutation - located in the TM subunit - was shown 
to be responsible for the loss of infectivity of the gibbon envelope. The 
functional characterization of the identified envelopes is strongly indicative 
of an ancestral retrovirus infection and endogenization, with some of the 
envelope functions subsequently retained in evolution. 
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